Activation of the second promoter of the transforming growth factor-beta 1 gene by transforming growth factor-beta 1 and phorbol ester occurs through the same target sequences.
Two distinct regions of the transforming growth factor-beta 1 (TGF-beta 1) promoter are responsive to autoregulation and activation by phorbol ester (12-O-tetradecanoylphorbol-13-acetate): sequences located between nucleotides -454 to -323 (first promoter) and between the two transcriptional start sites. We have now characterized in detail the induction of the second promoter (sequences between nucleotides + 1 to +271) of the TGF-beta 1 gene by both TGF-beta 1 and phorbol ester. By assaying progressively deleted mutations in the second promoter, we have found two regions responsible for the induction; each contains a phorbol ester-responsive element. In vitro transcription of the second promoter-chloramphenicol acetyltransferase chimeric genes using nuclear extracts of A-549 cells showed that deletion of the putative phorbol ester-responsive elements results in a 70-80% decrease in activity. DNase I footprinting and gel mobility shift assays showed that binding to an Sp1 site and the putative TRE elements are required for maximal expression of the second promoter region of the TGF-beta 1 gene. These results suggest that AP-1, which is capable of conferring phorbol ester or TGF-beta 1 responsiveness, is the major transcription factor involved in the second promoter-derived transcription of the TGF-beta 1 gene.